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stated simply, distinctly, and in proper succession ; and a 
considerable mass of useful information, not however of such 
immediate necessity, is thrown into a copious appendix. We 
are particularly pleased with the key of vowel sounds, (p .3.) 
and tliink it decidedly the best we have seen for plainness 
and accuracy ; though we feel some disposition to dispute 
the sound given in it to the point Pathah. In the verbs we 
are glad to see the old term amjugation, which has so long 
been the crux Judaica to all such as had been accus- 
tomed to attach a different sense to it in the Greek and Lat- 
in, discarded, and the more proper one otfarm substituted af 
ter the German grammarian Vater. The paradigms of 
verbs are far moi*e correct than in any other grammar we 
have seen. We have found several errours corrected in them 
from one of the best editions of Yates, witli which we com- 
pared them. This will appear a circumstance of no small 
consequence to any who have known, as we have, the misery 
of using a careless edition. The syntax is very full on all 
the peculiarities of Hebrew construction. 

The typographical execution of the work is highly hon- 
ourable. Ifpublick patronage should ever justify the un- 
dertaking, we should be very glad to see the first American 
edition of the Hebrew scriptures from the same press. 



Akt. IV. .9 Manual of Mineralogy, by Arthur Mkin, Secretary 
■ to the Geological Society; first American from the second 
London edition, pp. 275, 12mo. Philadelphia, 1815. 

Systems of mineralogy originated in the necessity for 
some kind of arrangement for stones. The first was proba- 
bly an arbitrary classification, for chemistry had not then 
determined the composition of many minerals. Stones were 
divided and arranged according to a few of their external 
marks. Perhaps only their colour and hardness were notic- 
ed, all the hard and red stones forming one class, all the soft 
and red another, and so on.* As scientiflck knowledge was 

• Theophrastus, in his book HEPl TON AI©nN, mentions as their 
characters, the qualities, smoothness, dimsity, brig-litness, and transparen- 
cy with the different effects of tire on minerals ; but he has given no sys- 
tematick arrangement. 
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diffused wider, endeavours were made to advance mineralogy 
to an equal standing with the other branches of NaturalHis- 
tory. Linnaeus attempted to arrange minerals by a classifi- 
cation analogous to that which he had so successfully ap- 
plied to zoology, botany, &c, and made a regular division of 
the mineral kingdom into earths, salts, inflammables, metal- 
lick ores and organick remains, but did not give any precise 
characters, by which to distinguish these classes. The sa- 
pidity and solubility of salts, and the combustibility of in- 
flammables may distinguish these two classes; but the re- 
maining three have no characteristick marks. Others have 
divided minerals into earths, stones, salts, inflammables, and 
metallick substances,* and taking superficial marks for their 
guide, have classed those substances together, which are 
most dissimilar, and separated those most nearly allied in 
their composition. 

The obstacle to the formation of any scientifick arrange- 
ment of minerals, is the difficulty of determining what con- 
stitutes a mineral species, the want of a fixed and invariable 
point from- which to begin. In organized nature the spe- 
cies are determined by invariable characters, transmitted 
from one individual to another ; and it is in like manner an 
invariable character, to which we must look as the founda- 
tion of a mineralogical arrangement. What then consti- 
tutes this character ? Colour does not ; nor form, hardness, 
transparency, or any other external mark. These are all 
variable, and nothing in minerals is determinate but their 
chemical composition. All, which possess the same compo- 
sition, belong to the same species; and it is a know- 
ledge of this only, which can lead to proper specifick distinc- 
tions. 

Cronstedt first began to perceive the influence, which 
chemistry ought to have in mineralogy. He first made the 
division of minerals into earths,' metals, salts, and inflam- 
mables, and derived his orders and genera from the chem- 
ical constitution of stones ; and his arrangement is to this 
day the basis of mineralogical classification. Mineralogy 
must go step for step with chemistry. Improvements in the 
latter will introduce alterations and new arrangements into 
the former. Cronstedt's book was " chiefly intended as a 
bar and opposition to those -who imagine it to be an easy 

* Forster's Introduction to Mineralogy, London, Ifes, 8to. 
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thing to invent a method in this science, and who* entirely 
taken up with the face of things, think the mineral kingdom 
may be divided into classes, orders, and genera with the 
same facility, as animals and vegetables ;" he " hopes to ob- 
tain some protectors against those who are possessed with 
the figuromania, and who are shocked at the boldness of 
calling a marble a limestone, and the placing of porphyry 
amongst the saxa." But, it may be asked, must the mineral- 
ogist always call in the aid of the chemist, before he can ex- 
amine a mineral. This question, says Barzelius, distin- 
guishes the mere collector of stones from the true mineralo- 
gist ; the former seeks a name for his specimen, the latter 
wishes to know its nature. One indeed, guided wholly by 
external characters, in determining the nature of a mineral, 
will be much deceived, if he looks for a silex, and blunders 
by chance on the thirteenth species of Jameson's flint genus ; 
or for an argillaceous substance, and takes the third sub- 
species of the second species of the clay genus. We do not 
deny the great utility of external characters. They must 
he employed to identify the species, when,vthe chemist has 
detei'mined what it is | each individual mineral cjinnot be 
analysed, nor perhaps, if it were practicable, would it be use- 
ful ; but when the analysis has once been ma.de, a similarity 
of composition will be found in other specimens, which close- 
ly agree with it in all its external characters. 

The two great masters of mineralogy of the present day, 
both admit chemistry to a participation in the foundation of 
their systems ; and agree that a species consists of the same 
substances, united in the same proportion. Yet Werner, in 
the details of his system, depending on external characters, 
separates species, which have no difference of composition, 
and places others in the same group, which differ altogeth- 
er in their nature. Apatite, and asparagrass stone, consti- 
tute two species according to Werner ; yet they both consist 
of lime and phosphorick acid, and difler very little in their 
external marks. Here is a distinction without difference. The 
same mineralogist places the sapphire among the flint stones, 
although it contains 98.5 per cent, of alumine. 

Haiiy also often deviates from this principle, and makes 
it subservient to anotl)er, viz. the form of the integrant par- 
ticle ; and when the tw o come in competition, preference is 
given to the latter. 

The science has been much enriched by the researches of 
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these illustrious men 5 and their systems, although artificial, 
are of very great value to those who have the advantage of 
practical instructions and extensive cabinets ; but they are 
by no means fitted for those who enjoy neither of those priv- 
ileges. 

Within the present century, the science of chemistry has 
made rapid advances. The powerful agency of the voltaick 
battery, and the practical application of the mathematical 
analysis, have produced wonders in chemical philosophy 
within the last eighteen years. The electro-chemical theo- 
ry has taught us to look for substances of different electric- 
al energies in every compound ; the one acting as an acid, 
the other as a base. The theoryof definite proportions en- 
ables us to distinguish a compound from a mixture. Through 
the medium of these a new accession of light has been de- 
rived to mineralogy, and by their aid minerals will shortly 
be classed with the same ease, and on the same principles, 
as we now arrange salts. 

The classification in the work before us does not exactly 
coincide with our notions of mineralogical arrangement; 
but still, we think the book answers well the purpose for 
which it was intended, namely, to facilitate the studies of 
those who have not the advantage of an instnicter, and in 
this light, we consider it a valuable acquisition to the sci- 
ence. The author, long known as a highly respectable 
chemist and mineralogist, has here given such practical di- 
rections, as are most important to the beginner. They arc 
delivered in a plain, easy, and familiar style, and divested of 
the technical and barbarous phraseology, which too often 
abounds in works, which are intended to be even of the more 
popular kind. This work includes the substance of a course 
of lectures, which the author delivered before the Geologi- 
cal Society in London. It is divided into two parts, besides 
the introduction, which contains directions for ascertaining 
the characters of minerals. 

" The first object of the mineralogical student," says Mr. 
Aikin, « is, or ought to be, the acqusition of a facility of 
identifying every mineral substance, that presents itself to 
his notice." Tlus constitutes the grammar of mineralogy, 
which has its philosophy, as well as the grammar of lan- 
guage. The author describes, in a clear and lucid manner, 
those properties which constitute the peculiar characters of 
minerals, and by which the different specimens are to be dis- 
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tinguished. These he notices under seventeen different 
heads, beginning Avith those which are « immediately obvi- 
ous to the senses, and proceeding to those which require for 
their manifestation some apparatus ori"eagents which areea- 
sy of application." 

He first speaks of solidity and hardness, two characters 
which regard the degree in which the integrant molecules oi' 
bodies cohere. •' In common language hardness and refrac- 
toriness are confounded ; a stone which endures many heavy 
blows before it gives waj- is considered harder than another 
which requires fewer blows for its fracture." The best mode 
of ascertaining the hardness of a mineral, is by lAie greater 
or less ease with which it yields to the point or edge of a 
knife of hardened steel. The comparative ease and vivacity 
with which a mineral gives sparks with steel is not consid- 
ered as a good indication of its hardness. <*^In order to pro- 
duce a spark, a thin minute piece of steel must be shivered 
from the mass, and at the same time inflamed by the vio- 
lence of the concussion ; hence it is obvious that among min- 
erals of the same degree of hardness, that will afford the 
largest and most brilliant sparks, which breaks most easily, so 
as to present a number of fresh shai"p edges at every blow." 

After a few but important practical precautions on the 
«se of the knife, he proceeds to consider the frangibility of 
bodies. This is the quality which disposes minerals to se- 
parate into fragments or pieces on the application of a blow. 
The phenomena presented by all those minerals which yield 
to the knife, are sufficient to determine the various degrees 
of frangibility, from absolute brittleness to malleability. The 
characters of frangibility and hardness, as exhibited by many 
minerals, are much affected by their dryness and moisture ; 
almost every mineral in its native bed is imbued with more 
or less moisture. 

" This moisture is often actually visible in the form of a fine 
dew on the recently fractured surface of a mineral, fresh from, 
the quarry, and which is entirely exhaled in a few days ; the space 
it occupied is filled with air, and thus a highly compressible sub- 
stance is substituted for one almost incompressible ; the energy of 
the blow is of course greatlv deadened, the frangibility of the min- 
eral is diminished, and its hardness increased." 

Hence the reason why stones are used as fresh as possible 
in many of the aits ; hence also the common observation 
that stones are hardened by heat, or the air. 
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Of structure, or the order in which the molecules of a 
mineral are arranged so as to form masses, the author makes 
three grand divisions, namely, crystalline, imperfectly crys- 
talline, and promiscuous ; and these are also subdivided. 

I'he difference between structure and fracture, characters 
which have been confounded by the Wernerian schools, is 
also pointed out with distinctness and precision. " Structure 
is that division of the whole into smaller aggregates, which 
has been made by nature, according to general laws ; fracture 
is the casual division of the whole into fragments." This 
distinction is evident. If we take, for example, a hexago- 
nal crystal of carbonate of lime, we shall find that from 
three of the terminal edges of the prism, parts may be de- 
tached with ease by the aid of a cutting instrument, and that 
there is evidently at those places natural joints, through one 
of which the instrument has passed ; but at the three other 
alternating edges, we find that such a section cannot be ef- 
fected ; that it requires some considerable force to detach any 
portion ; that the nev/ly exposed surface is not smooth and 
shining like the others, that, in short, the mineral has been 
forcibly broken, iastead of undergoing a natural division. 
The first operation has reference to the structure, the se- 
cond to the fracture. 

With regard to their form, minerals are either crystalline, 
definite, or indefinite. Under the first head, a concise but 
clear account is given of the nature and properties of crys- 
tals. Definite forms receive particular names from their 
resemblance to certain bodies ; thus, a mineral is said to be 
filiform, or capillary from its resemblance to a thread or a 
hair ; arborescent, like a spray. All minerals, whose fonns 
are neither crystalline nor definite, are said to be indefinite 
or amorphous. 

The characteristjck features, next considered, are those 
which depend on the action of light, such as transparency, 
lustre, and colour. 

"The comparative value of characters in natural history is 
founded entirely on their precision, and therefore ou the brevity, 
■with which they may be expressed ; but when we are toid that 
the colours of a particular mineral are white, blue, red, green, 
yellow, that of the white such and such varieties occur, such and 
such of blue, of red, of green, and of yellow, what can candour it» 
self infer, but that all this is egregious trifling? Where nature 
has shown herself so capricious with regard tn one character, 
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she has compensated the vagueness of that, by the precision of 
some other." 

The consideration of colour in classifying minerals, is 
of some importance, and it would be of still more, if an ap- 
propriate nomenclature were adapted to the several varieties 
of colour, which occur in minerals. But this can probably 
never be eflfected, as all persons do not see colours alike. 

To the propei-ties already mentioned are added specifick 
gi'avity, fee], odour and taste, magnetism, electricity, phos- 
phorescence, double refraction, action of water, action of 
acids, and lastly, the characters exhibited on the application 
of the blowpipe. Respecting the form of " this little rever- 
buatory furnace," and the mode of using it, Mr. Aikin 
gives much highly useful practical information. 

We have thus taken a general view of the subjects treated 
by tiie author, and the mode in which he has considered 
them. We think it an objection to his observations on the 
properties of minerals, that he has illustrated his description 
of characters by examples of those substances, of the nature of 
■which the student must be supposed to be ignorant, and with 
which he is to become acquainted only by a knowledge of 
those characters ; thus he gives common hornblende, apa- 
tite and fluorspar as examples of minerals moderately hard. 
Heavy spar and witherite, oi soft; toughness is well marked 
in trap, and " the varieties of tremolite afford admirable 
examples of the bladed and Jibrom structure ;" the student 
knows hese substances only by name ; but it is true enough 
this objection could not easily be obviated. 

After some general remarks on the methods of Werner 
and Haiiy, Mr. Aikin concludes that with all " their excel- 
lencies, they are by no means calculated for the use of a 
learner so situated as to be obliged to depend on books and 
on his own industry, with such specimens as he can obtain 
from rocks in his own vicinity." The student in mineralo- 
gy has not as yet, like the inquirers in other parts of natur- 
al history, been furnished with the means, by which he can 
proceed from characters the most general, to those which are 
specifick and particular ; but this barrier to the study does 
not arise from the nature itself of the subject, but from inci- 
dental causes. The " manual " before us, is an attempt to 
supply this deficiency, and we think it well calculated for the 
purpose. It derives much of its excellence from the synop- 
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tical tables with which it is supplied. The first is a Gren- 
eral Synopsis of minerals, by which after the manner of 
Cronstedt they are divided into four classes ; non-metallick 
combustibles, of which there are two kinds, those combusti- 
ble with flame, and those combustible without flame ; na- 
tive metals and metalliferous minerals, of which there are 
three orders; earthy minerals, of which there are also 
three orders ; and saline minerals, of which there are two 
orders. These classes and their subdivisions are founded on 
the chemical properties of minerals. In addition to this 
general synopsis, there is also a synoptical table for each 
class, in which every specimen of that class is mentioned 
with its distinctive and diagnostick characters, with a refer- 
ence to its place in the general arrangement. With the as- 
sistance of these, the student, who has learnt the characters 
of minerals, can easily refer his specimen to its proper place* 
If, for example, he has found a mineral of considerable spe- 
cifick gravity, and, on subjecting it to the action of the blow- 
pipe, finds it volatilized ^nto vapour, which condenses on a 
piece of charcoal held over it, he refers it at once to the first 
order of the second class. But as there are many minerals 
belonging to this order, he looks still further, and finds this must 
be among those, which are totally volatilized and which leave 
not a metallick lustre, and he ascertains that there are seven 
minerals only which possess these characters. Two of the 
seven when heated give the odour of burning sulphur, and he 
discovers that the specimen under examination is one of 
them. Of these, the one gives a brownish red streak, the 
other a florid red ; this latter character is possessed by his 
specimen, and determines it to be Cinnabar. The figure a- 
gainst the name refers him to its place in the general des- 
criptive arrangement, where he finds the mineral fully des- 
cribed. Such tables as these are exceedingly useful, and 
whatever be the arrangement of minerals, which an author 
chooses to adopt, they will be found of inestimable value to 
the student. Mr. Aikin's classification is, we think, a very 
good one, and in a great degree natural, and with the aid of 
the electro-chemical theory, and definite proportions, we be- 
lieve a pure scientifick system might be formed after his ar- 
rangement, or one vei'V similar in its outlines. 
Vol. V. No. I. ' 11 



